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H3o6pereHHe othochtch k BbicoitoMone- 
kynapHbiM coeaHHeHHHM, a hmghho k CHHre- 
3y nonMy'peraHOB, HanieaiiiHx umpoKoe npn- 
MeHeHHe b paanHHHbix o6nacrsix tgxhhkh. 

H3BecreH cnoco6 nonyneHHsi nonHypera— 
hob KOHfleHcaiiHeA b pacrBope flHH3oiraaHa— . 
tob c AHOaaMH [l].. 

H GflocrraT kh H3 Be cth oro cnoco6a - hgo6- 

XOflHMOCTb CMHTe3a flOporOCTOHUlHX flHHSO- 

UHaHaroB, norepa pacTBopHMOCTH nonnype— 
TaHaMH b pe3ym>TaTe boshmkhobghha npo- 
crpaHCTBeHHbix ciuhbok 3a cner B3anMQaefl- 
ctbhh yperaHOBtix rpyrawpoBOK nomMepHbix 
neneft c H30imaHaTHbiMH rpynnaMH c o6pa- 

30BAHHGM aJWIO^HaTHblX CTpyKTyp H TpynHDCTb 

nonyMeHMn nHHeflHbix noroiMepoB. 

HaM6onee 6/ih3Khm k H3o6peTeHHK> no 
TexHHMecKofl cymHOCTH HB/raercH cnoco6 no- 
nyneHMJi no/myperaHOB nonHKOHAeHcaiweft b 
pacTBope npoH3BoaHbix AHonoB c jmaMHHaMif ^ 
c nocneayioiUHM BbicaxoiBaHHeM nonHypera— 
Ha bo/ioA [2j. 

HenocTBTKH Taxoro cnoco6a nony Hernia 
no/XHyperaHOB - HH3KHG Bbixonbi h hh3Khg 
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BH3KocTHbie xaDaKTepHCTHKH noTXHMepoB, 06- 
ycnoBneHHbie nporexaHHeM no6oHHtix npoueo- 
cob B3aHMQaeflcTBHSi xnop^opMBarHtix rpyn— 

IIHpOBOK C paCTBOpHTenflMH H TpeTHHHblMH 

aMHHfiMH, Hcno/tbayeMbiMH b xanecTBe ab>- 
uenrppa x/iopHCToro BOflopona, hto npHBO- 
aht k rn6e/iH (JjyHKunoHanbHbix rpynn; TpyA- 

HOCTfc XpaHeHHH H Tpa H CHO pTH pOBKH 6HO-X7IOp- 

(J)opMHaTOB, o6ycnoBneHHaH nentocTbJO hx 
rHAponH3a , conpoBOHCAajonmftcfl o6pa30BaHH— 
eM moh o^ry h kuh oh a nBHbix npHMeceft h ysenH- 
MeHHeM nasneHHA (npH nwponH3€ Bbwena- 
lOTCH CO 4, HC2) ; a raioKe nporexaHHeM 
HHTeHCHBHOft Koppo3HH; Heyflo6crBO pa6oTbi 

C 6HCX/IOp(J)OpMHaTaMH , 6onBHlHHCTBO H3 KO- 
TOpblX ?KHflKOCTH; TpyflHOCTfe OHHCTKH OHO- 

xnoptfopMHaTOB . o6ycnoBneHHaa hx BbiooKH— . 
mh TeMneparypaMH xnneHHH, ohh pHHiaaiorp- 
ca numb neperoHKoft b BaxyyMe; HeBOSMOJK- 
HocTb cHHTesa nHHeflHbix nonHyperaHOB c 
6oxoBbTMH 4>yHKUH0HajibHbiMH rpynnaMH 
(nanpHMep OH-rpynnaMH) , c Koropbi- 
mh xjiopcJ>opMHaTbi aKTHBHo pearHpy- 
jor. 
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Ue/tb H3o6pereHHH - nonyneHHe noroiype— 
TaHa TiHHeAHoro crpoeHHH, pacTBopHMoro b 
opraHHHecxKX pacTBopHTennx, a Taione no- 
BtnueHHe npoueHTa ero BwxoAa. 

YKasaHKafi nenb AOCTHraercfi reM, hto 5 
b KanecTBe npoH3BOAHwx aho/iob Hcnonbay- 

WT aKTHBHpOBaHHbie 6HC— Xap60HaTbI flHO/IOB 

oCmefl <|>opMyra>i 



X— O — C — 0 — R — 0 — C — 0 — X! 
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* (CH^-.-lCM^ — , — (CH a ) 4 — , 
— (CV^— CH — } — o^CM^-O— CH^— 

h no/iHKOHfleHcauKJO npoBOAAT npn 75— 120 C. 

IlonyMeHHMe tbkhm o6paaoM noroiype— 
Tam>i nonHocTSK) pacTBOPHMbi b opraHHHec- 
kmx pacTBopHTeiiflx, TaK KaK H , M -ah moth n- 30 
(J)o pM amh n (J3M<t>A), AT , K -^HMeTHnaueraMHAr 
H •^MeTHnnHppo/iHfl.oH, M -xpeaon, CMect 
rerpaxnopoTaHa c (JieHonoM (3:1). IlpHBe— 
AeHHaa BA3KOCTB nonyneHHWx no/myperaHOB 
0,5—1,6 fln/r b M-xpe3one, bwxoa 69- \ 35 
94% b aaBHCHMocrnj or ycnoBHfl peaxmni 
B npHpOAbi axTHBHpyiomeft rpynnw. 

CttHTe3HpoBaHHue nonHMepw xapaxTepn- 
ayKrrcn no npHBegeHHoft bhskocth hx pacrv 
appoB h oaHKUMH HK-cnexrpanbHoro ana- 40 
miaa. 

n p h m e p 1. K pacxBopy 1^16 r 
(OjOl moot) rexcaweTHneHflMaMi^ia (r/AOA) 
b 16,6 mji N , N -flHMeTHfflJ»pMaMHAa Ao6aB- . 
njocrr 4,06 r aKTHBHpoBaHHcflno 6HC-xap6oHa- 45 
ra Ha ocHOBe 1 ,3-nponaHflHona h n -HHrpo- 
4>eHona npn KOMHarHbA TeMneparype, Ha- 
, 6raonaeTCfl paaorpeBBHHe peaxnHOHHoro pacr- 
Bopa b peayrabTare SKaorepMHHecxoft peax- 
hhh. PeaxnHOHHyK) cMecb nepeMewHBaxrr 50 
npH komhothoA TeMneparype b re^eirae 
45 mhh, a aareM noMemaxrr b ch/ihkoho- 
By» 6aHx> npa 10S°C (npH xoMHaTHoft reM— 
nepaType nonHMep Bwnr.uaeT H3 pacTBopa, 
npu HarpeBaHHH no 105°C - roMoreHHwft 55 
pacTBop). nepeMenmBaHHe npoAonwcaicrr npH 
105 a C b TeneHHe 2,5 h h ropnnHft pea*- 
ahohhwA pacTBop BbinMBaioT b Bony. Bu- 
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naBiimft nonHMep ortJwm/rpoBbiBaiOT, npoMbi- 
BaxjT aTHnoBWM cnHpTOM, 3KCTparnpyK>T 
cnHpTOM b annapare CoxcneTra h cyuiar. 
Bwxoa 88%; InP 1.4 an/r b M-Kpe3one 
npH 25°C, C 0,5 r/nn. 

n p h m e p 2. CHHTea no/myperaHa 
ocymecTBrmxyr b coot BercTBH h c mgtoah koA 
npHBeAeHHoft b npHMepe 1, c toA pa3HHAeA, 
trro b Kane ct Be aKni bhpobbhhopo 6nc-Kap- 
6oHaxa Hcnonb3yioT 6hc- [2 , 4~ahhhtpo ( nap- 
ecxJ^HOKCH^-l.S-nponaHAHon (JlHK*n). 
BbixoA noraiyperaHa 69%; \t\P 0,60 an/r 
b M-xpe3one npa 25° C, C 0,5 r/an. 

n p H m e p. 3» CHHxea nonnyperaHa 
ocyinecTBronoT b coorBeTCTBHH c MeroAHKoft r 
npHBeAeHHoft b npHMepe 1, c Toft paaHHueil, 
hto b KanecTBe aKTHBHpoBaHHoro 6ho- 
xap6oHaTa Hcnom>ayioT 6Hc-[2 f 4,6-apHxnop 
(Kap6o$eHOKCH)]-l,3-nponaHAHon (TXK4>n). 
BuxoA nonHyperaHa 83%; tnP 0,61 An/r, 
b M-xpeaone npH 25 a C, C 0,5 r/nn. 

n p h m e p 4. CHirrea nonHyperaHa 
ocyuiecTBnswoT b cooTBeTCTBH h c MeroAHxoA, 
npHBeneHHofl b npHMepe 1, c toA paaHHnefi, 
»rro b xanecTBe aKTHBHpOBaHHoro Kap6oHa— 
Ta HcnonHayxTT 6HC-neHTaxnop(Kap6o4>eHox- 
cH)-l,3-!nponaHAHon (nxk*n). Bwxoa no- 
miypeTaHa 68%; t nP 0,48 an/r b M-Kpe- 
aone npH 25 P C, C 0,5 r/nn. 

n p h m e p 5. K pacTBopy 1,16 r 
(0,01 moah) reKcaMeTHneHAHaMHHa b 
16,7 mm N ,H ~aHMeTHn4>opMaMHna Ao6aB- 
asncrr 4,20 r 6hc— F n -HHTpo(Kap6o<J>eHOKCH— 
-l,3-6yraHAHona (nHK<t>5). Ha6moAaeTCH 
paaorpeBaHHe peaxiwoHHoro pacTBopa b pe- 
3ym*raTe 3X3orepMHHecKoA peaxDHH. Peax- 
QHOHHyx) CMect nepeMeiuHBawr npn xoMnaT- 
hoA TeMneparype b TeneHHe 0,5 m, a 3a- 
TeM npn 75°C b Te^eHHe 3 h (nonHMep 
pacTBopHM b M , N -AHMerHn4>opMaMHAe npH 
xomhbthoA TeMneparype). PeaxuHOHHU A pacr- 
Bop BbinHBaxrr b bo Ay. BbinaaxuHA nonHMep 

OT$Hra>TpOBbIBaX7r, npOMBIBaiOT BOAOA, 3KC— 

TparHpyxrr boaoh b annapare CoKcnerra 
h cyiuar. Bwxoa 91%, ^ n p °» 96 ^ v B 
M-Kpe3one npH 25°C> C 0,5 r/nn. 

n p h m e p 6. CHHTea nonHMepa ocy- 

meCTBAHIOT B COOTBeTCTBHH C MeTOAHKOA, 

npHBeAeHHoA b npHMepe 5, c toA /niuib pa3- 
sHHiieA, hto Hcnonb3yKyr 6HO-^neHraxnop(Kap- 
.6o4>eHOKCH)-» 1 ,3— 6yTaHAHon (nXK^B). Bw- 
xoa 71%, tpp 0,43 nn/r b M-xpe3one npn 
25°C, C 0,5 r/nn. 

n p h m e p 7. CHHTe3 nonHMepa 
ocymecTBJisnor b coorBercTBHH c MeroAHxoA, 
npHBeAeHHoA b npHMepe 1, c toA padHHueft, 
hto peaxUHK) npoBOAflT b reKcaMeTH/i4>oc<|)op- 
TpHaMHAe. Bwxoa nonHyperaHa 89%, *lr\P 



872531 



25 6 C 



B M-Kpe307ie, 
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0,7 A/i/r npH 
C 0,5 r/an. 

FI p h m e p 8. Chhtg3 nonHyperaHa 
ocywecTB/iHxrr b coorBercTBHH c MeroAHKoft, 
npHBeneHHoft b npHMepe 1, c toh pasHHueft, 
mto b KanecTBe kaTanHaaropa b peaxuHOH— 
Hyio cwecb b boast TpH3TH/iaMHH (h3 pacMe- 
?a 2,2 Moroi TpHaTKnaMHKa Ha 1 htom> ah- 
aMHHa). Dbixofl nonHyperaHa 90%, 
^^1,6 an/r b M-Kpeaone npH 25°C, '* 
C 0,5 r/an. 

n p h m e p 9. CHHTe3 nonHyperaHa 
ocymecTBTiJDOT b cooTBercTBHH c npHMepoM 
2 c Toft pa3HHueft, hto b peaKUHOHHyio 
cMecb b xanecTBe KaTa/maaropa bboasit rpH- 15 

3THJIQMHH (H3 paCHeTd 2,2 MOTIfl HB 1 MOJIb 

AKaMHHa). Bhxoa nonHyperaHa 82%; 
InP 0,75 an/r b M-Kpe3one npH 25 <, C, 
C 0,5 r/an. 

n p h m e p 10, Chhtb3 nonHyperaHa 
ocymecTBnflxyr b cootbgtctbhh c npHMepoM 
3, c to* paaHHueA, hto b peaKUHOHHyio 
CMecb b KBHecTBe KaraTiHsaTopa bboaht 

TpHSTH 7IBMHH (H3 paCHeTB 2,2 MOflfl Ha 

1 Mo/ife AHaMHHa). Bhxoa nonHyperaHa 88%, 
XnP 0,85 An/r b M-Kpeaone npH 25°C, 
C 0,5 r/an. 
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n p h m e p 11. Chhtg3 nonHyperaHa 
ocymecTB/wioT b cootb€tctbhh c npHMepoM 
4, c Toil paaHHueA, tto b peaxnuoHHyio 
CMecb b xaMecTBe xaranH3aropa bboaht TpH— 
STHTiaMHH (k3 pacHera 2,2 MOJIfl Ha 1 Monb 
AHBMHHa). Bbixoa 79%;*tnp0,75 jin/r b 
M-Kpesone npH 25°C, C 0,5 r/an* 

JJ p h m e p 12. Chhto3 oc^tuecTBJi*-? 
kjt b coOTBercTBHU c MeroAHKoft, npHBeaeu— 
Hofl b npHMepe 1 , c Toft mw\> paaHHueA, «rro 
BMecTO reKcaMerH/ieHAHaMHHa HcnonbayioT 
4,4-AKaMHHOAH4>eHHnMeTaH (HAJJM) b pe~ 
bkuhio npoBOAHT npn 1 20°C. Bbixoa nojUMepa 
89%, TnP 0,84 an/r b Mrxpeaone npn 
25°C, C 0,5 r/an. 

n p h m e p 13. Chhtbs ocymecTBM- 

KTT B COOTBeTCTBHH C MeTQAHXOfl, HpHBeAeB- 

hob b npHMepe 1 , c toh paaHHnefi, tto bo* 
no/ttoyjor H — (2-oxcH3THn)-eTHneHAHaMHH 
(O30A). a nonHKOHAeHcanHio npoBojt&T npn 
xoMHaTHoA TeMneparype b Teieime 16 n. 
Bmxoa nonHMepa 94%; 1 ,06 an/r b . 
AHM ern nt)>opMaMH ne npH 25°C, C 0,5 r/an* 

OcHOBHbie xapaKTepHCTHKH nonyneHHux 
nonHyperaHOB npKBeAeKBi b ra6mne. 
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TM4>A - reKcaMeTHji4»c4)opTpHaMHn 
n pHM e h eHH e npeflnaraeMoro cnocooa no*- 
nyneHM nonHyperaHOB o6ecneHHBaer no 
cpaBHeHHK) c H3BecTHHMH cnoco6aMH BblCO- 
KHe BblXOAbl H BH3KOCTHLie xapaKTepHCTHKH 

ueneBbix nonHyperaHOB, o6ycnoBneHHbie bos- 

MOJKHOCTbK) IipOBefleHHH nOJIHKOHaeHCaiXHH 

b BMCOKononflpHHX pacTBopHTe/iHX (nanpn- 
Mep, b N , M -.flHMeTHJitwpMaMHAe, rexcaMe- 
THn*oaJopaMHfle) h orcyTcrBHeM iio6ohhmx 
peaxnHfl, npHTOAfuuHX k m6enH (forHKUHOHanb- 
hhx rpynn; Bbicoxyio m apohhth Hecxyio ycv 

TOHHHBOCTB aXTHBHpOBaHHWX 6HC-Kap6oHaTOB,; ^ 
JierKOCTb TpB HCDOpTH pOBKH H XpaHeHHfl B 

TeTOBue npofloroKHTenbHoro BpeMeHH, orcyr- 
CTBue onacHOCTH BbiAenemiH ra30o6paaHBix 

jipO^yKTOB H t COOTBeTCTBeHHO, noBbiiueHKfl 

UaBjieHHSi; oTcyrcTBHe ko PP o3hh; crporo nn- 
Hetayio crpyKiypy nonHyperaHOB, ooycnoaneH- 
Hy» oTcyrcTBHGM peaKUHH BerBneHHft h cuihb- 

KHjnerKOCTb OHHCTKH HCXOAHblX MOHOMepOB 

o6biHHoft nepeKpHcrannHsauHH; bosmo^hoctb 
CHHTeaa nHHeflHbix nonnypexaHOB c pa 3/1 h hh w 
mh SoKOBbiMH forHKUHDHanbHbiMH rpy nnaMH ( Ha- 
npmviep, -$H, -COOH, —OH rpynnaMa) ,o6yc— 
noBneHHyio bmcokoh ceneKTHBHOcrbio aKTHBH— 
poBaHHbix xap6 oh aTHbix rpynnnpoBOK, He 
BaaHMoneHCTByiomHX c yxasaHHbiMH rpyimH- 

pOBKaMH. 



)-l ,3-nponaHAHOn. 



onoB c AHBMHHaMH c nocnenyioiHHM Bbwene- 
HHeM nonHyperaHOB, oTHBHaioittHft- 
c si reM, mto, c uem>x> nonyneHHa nonH- 
yperaHOB nHHeftHoro crpoeHHH, pacrBopHMO- 
ro b opraHHnecKHX pacrBOpHTensDt, a Tax- 
jKe noBbnue hh h Bbixofla h bsi3KOCThmx xa- 

paXTepHCTHK B KaHeCTBe npOH3BOAHW* flH- 

ohob HcnontayioT aKTHBHpoBaHHbie 6HC-Kap- 
6oHaru /pionoB o6meA tfcpMynw 
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<p o p m y n a H 3o6pereHHH 

Cnoco6 nonrneHHH nonHyperaHOB now 
KOHAeHcanHefl b pacrBope npoH3BOAHbix AH- 
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— (PH^ -CW - , _CH a CH a -0 — C^CHj— 
m nonHKOHAeHcanHK) npoBOflnr npH 75-120 C. 

HcTOHHHKH HH<})OpMaUHrf , 

npHHsmae bo BHHMaHHe npH 3KcneprH3e 
1. CayHaepc H*. h *pHiu K. K. Xhmmh 
nonHyperaHOB. M., 'Xhmhh*, 1968. 

. 2. MopraH n. Y. . n onH kohagh cbuhoh— 
Hbifl MeTOA cHHre3a nonHMepoB. /I., 'Xhmhh*. 
1970, c. 256 (nporoTHn). 
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